: Genetic location of the hordein genes on chromosome 1H of barley. Expression of the Chordein protein family is suppressed by the lys3a mutation which has been mapped to chromosome 5H.
These plants were all free of C-hordeins, showing no characteristic C-hordein proteins at 55 and 65 kDa (C-Hordein). An aliquot of 50% IPA/DTT extract from the F3 seeds of the double-null line G1, containing 20 µg protein was lyophilised, dissolved in 20 µL urea/SDS and subject to SDS-PAGE on Excell 8-18 gels (Amersham) and stained as described. Lanes in this gel were deliberately overloaded.
For this experiment an equal volume, on a fresh weight of flour basis, were loaded on each lane of the gel and the protein load of wild-type grains was increased to make the double-nulls easy to identify and emphasize the absence of B-& C-hordeins in these extracts. In comparison, Fig. S2 shows a normal loading. and 3ʹ B1 hor (TCGCAGGATCCTGTACAACG)) or 0.5 μL each of the γ3-hordein primers (5ʹ γ hor 3(CGAGAAGGTACCATTACTCCAG) and 3ʹ γ 3 full (AGTAACAATGAAGGTCCATCG)), 4 μL of plant DNA and MilliQ water to 20 μL, at room temperature and then subjected to the following temperature programme in an Eppendorf thermal cycler: 95°C for 10 min; followed by 35 cycles of 95°C for 30 sec, 56°C for 30 sec, and 72°C for 1 min. This was followed by 72°C for 10 min, and cooling to 10°C.
In the analysis shown above PCR for B-hordein gene confirms its absence in selected hordein doublenulls, G1-2 and 3C-1, but not in 8F2 or 10F2. The quality of the DNA preparation is demonstrated by the presence of γ-3-hordein control band at 450 bp (Control) in all samples, while the presence of B1-hordein is shown by the presence of an 800 bp band (B+). We investigated the effect of three different climates in 2013 on the yield, kernel weight and screenings. Plants were grown at Yanco (harsh hot early finish with 13 days >35°C, 241.4 mm rainfall + a single 60 mm irrigation), Ballarat (medium finish and lower temperatures with 2 days >35°C, 388.3 mm rainfall) or Koroit (mildest late finish, with 1 day >35°C, 635.8 mm rainfall). The rainfall was evenly distributed across the growing season for Koroit and Ballarat. At Yanco there were only five major rain days over the growing season. To mitigate the lower rainfall the site was irrigated in November and residual soil moisture was still present after harvest at Yanco. The grain yield in the three environments was similar at 1.8 tonne/ha, hand lower than commercial yields expected for these areas in excess of 2.5 tonne/Ha. Kernel weight was similar in the three environments, from a low of 29.9 ± 0.15 mg at Ballarat to 32.9 ± 0.21 mg at Koroit to 34.6 ± 0.11 mg at Yanco. However, the screenings (% grain <2.8 mm) was significantly lower for the grain grown under the mildest environment at Koroit (23.8% compared to 66.5% Ballarat and 50.5% Yanco). In double-null lanes, the bulk of the Coommassie staining material at the leading edge of the gel was not due to protein and ran with the electrophoretic front. This material may be low molecular weight peptides or amino acids which run at the front of SDS-PAGE. The Coommassie-stained material de-stains, as the gel is soaked in water to remove unbound dye, suggesting that the material consists of small peptides or free amino acids that are not restricted from diffusing out of the gel. There is some evidence to support this contention. From the malting data, nitrogen as free amino acids (Table 2 : FANS) is elevated in ULG 2.0 and 3.0 compared to wild-type cv Sloop.
Unfortunately, attempts to identify this material, corresponding to the (α-amylase inhibitor, LTP1) fraction, by tryptic in-gel digestion and MS/MS analysis from the leading edge of protein gels above, didn't return any evidence of tryptic or non-tryptic peptides or proteins. This material remains visible above, as this gel was photographed before de-staining, and removal of the blue stained material was complete. D-null  .................................................................. The SNP at position 847 that introduced the in frame stop codon into the Hor3 gene from Ethiopian R-118 abolished a KpnI site, highlighted in green. This was used to develop a co-dominant CAPS marker that was diagnostic for the mutation. A 272 bp PCR fragment was amplified using the primers 5ʹ D null marker and 3ʹ D null marker, highlighted in blue and underlined in the sequence. The fragment was restricted with KpnI. The amplicon from wild-type barley produced two Kpn1 fragments of 164 bp and 108 bp whereas the amplicon from the D-null line was not digested (Fig. S9 ) and produced only one band. This method clearly distinguished the wild-type and null alleles for the gene encoding D-hordein. Figure S9 . CAPS marker for the detection of the Hor3 null allele derived from Ethiopian R118. The fragment amplified (as described in Figure S8 ) from the wild type allele, e.g. cv Sloop, was digested by KpnI to produce two fragments of 164 bp and 108 bp. In contrast, the 272 bp fragment derived from the D-null Ethiopian R118 was not digested (3C-1 and 10-F2). The SE in determination of kernel weights (KW) was <0.5 mg, the SE in screenings was <1%. The various grain properties of wild-type malting cultivars were measured on field grown plants planted at GES in March 2011.
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